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57 ABSTRACT 
An improvement of an exhaust gas cleaning system for 
an internal combustion engine which is provided with a 
secondary air feed system connected to an exhaust port 
and a reed valve device opened on an exhaust pulsation 
pressure arising in the exhaust port to feed secondary air 
to the exhaust port. 
The secondry air feed system has an upstream side sec 
ondary air passage through to the atmosphere and a 
downstream side secondary air passage formed on a 
thick wall zone of the internal combustion engine 
proper and connected through to the exhaust port. The 
reed valve device has a valve casing installed on the 
circumference of the engine proper, an inflow. port 
connected to the upstream side secondary air passage, 
and an efflux port connected to the downstream side 
secondary air passage. The valve casing is partitioned 
internally into an upstream chamber provided adja 
cently to the engine proper and a downstream chamber 
provided on a side away from the engine proper across 
the upstream chamber. A reed valve body to allow a 
secondary air to flow from the upstream chamber to the 
downstream chamber is arranged between the cham 
bers. 

1 Claim, 4 Drawing Figures 
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EXHAUST GAS CLEANING SYSTEM FOR 
INTERNAL COMBUSTION ENGINES 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to an exhaust gas cleaning sys 

tem for internal combustion engines, which operates to 
feed a secondary air to an exhaust port of internal com 
bustion engines, thereby oxidizing and eliminating un 
burned noxious components such as HC and CO mixed 
in an exhaust gas flowing therein. 

2. Description of the Prior Art 
Generally known in such type of exhaust gas cleaning 

system as comprises connecting a secondary air feed 
system through to an exhaust system of an internal 
combustion engine, providing a reed valve device mid 
way of the secondary air feed system, introducing an 
exhaust gas cleaning secondary air into the exhaust 
system by opening the reed valve device through opera 
tion of the internal combustion engine, thereby eliminat 
ing unburned noxious components in the exhaust sys 
tem. Then, the inventors have proposed an improved 
exhaust gas cleaning system, whereby a secondary air 
passage between a reed valve device and an exhaust 
port of an engine proper is shortened in distance by 
installing the reed valve device on the side of the inter 
nal combustion engine proper, thereby allowing the 
secondary air to flow into the exhaust port with less 
resistance, and a maintainability is improved for replac 
ing the reed valve itself and an ignition plug of the 
engine proper and adjusting a tappet. 

However, the secondary air passage between the 
exhaust port and the reed valve device which is exces 
sively shortened may allow a hot exhaust gas to flow to 
the reed valve device, thus causing another disadvan 
tage to accelerate a deterioration on such member as is 
weak in heat like a rubber packing in the device. 

SUMMARY OF THE INVENTION 

A principal object of this invention is to provide an 
exhaust gas cleaning system for internal combustion 
engines, for which the above disadvantage is dissolved 
particularly in this respect. 
According to this invention, the above object will be 

attained by providing an exhaust gas cleaning system 
for internal combustion engines which is provided with 
a secondary air feed system connected to an exhaust 
port of an internal combustion engine and a reed valve 
device mounted midway of the secondary air feed sys 
tem and opened on an exhaust pulsation pressure arising 
in the exhaust port at the time of internal combustion 
engine operation to feed an exhaust gas cleaning sec 
ondary air to the exhaust port, the secondary air feed 
system having an upstream side secondary air passage 
through to the atmosphere and a downstream side sec 
ondary air passage formed on a thick wall zone of the 
internal combustion engine proper and connected 
through to the exhaust port, and the reed valve device 
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having a valve casing installed on the circumference of 60 
the engine proper, an inflow port connected to the 
upstream side secondary air passage, and an efflux port 
connected to the downstream side secondary air pas 
sage. The valve casing is partitioned internally into an 
upstream chamber provided adjacently to the engine 
proper and connected through to the inflow port and a 
downstream chamber provided on a side away from the 
engine proper across the upstream chamber and con 
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2 
nected through to the efflux port, and a valve body to 
allow a secondary air to flow from the upstream cham 
ber to the downstream chamber on an exhaust pulsation 
pressure in the exhaust port is arranged between both 
the upstream and downstream chambers, 
The above and other objects, features and advantages 

of the invention will become apparent from the follow 
ing detailed description of a preferred embodiment 
when taken in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a side view of a motor cycle mounted with 
an internal combustion engine provided with a system 
according to the invention; FIG. 2 is a side view, partly 
in longitudinal section, of the internal combustion en 
gine; FIG. 3 is a partly enlarged view of FIG. 2 and is 
also a sectional view taken on line III-III of FIG. 4; 
FIG. 4 is a partly broken view taken on line IV-IV of 
FIG, 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The invention will now be described for its one pre 
ferred embodiment when a system according to the 
invention is put into practice on SOHC type four-cycle 
internal combustion engine E mounted on a motorcycle 
with reference to the accompanying drawings. 

In FIG. 1, a fuel tank Tand a seat S are borne on the 
top of a body frame F of a motor cycle Vh, front and 
rear wheels Wif, Wr are borne longitudinally thereof, 
and the internal combustion engine E for driving the 
rear wheel Wr is mounted on the body frame F in the 
space surrounded thereby. 

In FIG. 2 to FIG. 4, an engine proper Eb of the 
internal combustion engine E is constituted to combine 
a cylinder head 2 and a crank case 3 integrally on and 
under a cylinder block 1. 
An intake port 5 through to a combustion chamber 4 

is provided on the rear side (to the body frame F) of the 
cylinder head 2, and an exhaust port 6 through to the 
combustion chamber 4 is provided on the front side of 
the cylinder head 2. 
The intake port 5 opens to the rear of the engine 

proper Eb, and the exhaust port 6 opens to the front of 
the engine proper Eb. As shown in FIG. 1, an intake 
system comprising a carburetor 7 and an air cleaner 8 
arranged in the rear of the engine proper Eb is con 
nected to the intake port 5, an exhaust system compris 
ing an exhaust pipe 9 and an exhaust muffler 10 is con 
nected to the exhaust port 6, and an exhaust gas clean 
ing catalytic converter is mounted, as occasion de 
mands, midway of the muffler 10. Then, intake and 
exhaust valves 12, 13 to operate opening ends on the 
combustion chamber 4 side of the intake and exhaust 
ports 5, 6 are provided on the cylinder head 2 in normal 
arrangement, and they are actuated through a coopera 
tive behavior of a valve spring 14 and a rotating motion 
cam 15. An ignition plug (not illustrated) is screwed on 
the cylinder head 2 between the intake and exhaust 
valves 12, 13 with its electrodes kept fronting on the 
combustion chamber. 
A cylinder head cover 17 is mounted on the top of the 

cylinder head 2 through a packing 16. 
A reed valve device L is provided on the front of the 

cylinder block 1, i.e. on the front side (the left side of 
FIG. 2, FIG. 3) of the motorcycle. 
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The reed valve device L which is constituted in unit 
beforehand is mounted on a mounting face 18 prepared 
on the front of the cylinder block 1 with a plurality of 
fitting bolts 19 . . . . 
An inflow port 21 is provided on the circumference 

of a valve casing 20 of the reed valve device L, and an 
efflux port 22 is provided on a junction with the cylin 
der block 1. 
An upstream side secondary air passage 23 through to 

the atmosphere by way of an air purifying chamber of 
the air cleaner 8 is connected through to the inflow port 
21, and an air control valve V to operate the passage is 
interposed midway of the upstream side secondary air 
passage 23. Then, the lower end of a downstream side 
secondary air passage 24 formed covering the cylinder 
block 1 of the engine proper Eb and a thick wall zone of 
the cylinder head 2 is connected through to the efflux 
port 22, and the upper end of the downstream side sec 
ondary air passage 24 is connected through to the 
neighborhood of the exhaust valve 13 of the exhaust 
port 6. Both the upstream side and downstream side 
secondary air passages 23, 24 constitute a secondary air 
feed system Ai of the invention. 
A reed valve body 25 is enclosed in the valve casing 

20 of the reed valve device L, the reed valve body 25 
partitions the valve casing 20 internally into an up 
stream chamber 'u' coming near to the engine proper 
Eb and a downstream chamber 'd' kept away from the 
engine proper Eb across the reed valve body 25, the 
upstream chamber "u" being connected through to the 
inflow port 21, and the downstream chamber "d" being 
connected through to the efflux port 22. Then, the 
downstream side secondary air passage 24 can be 
formed somewhat longer which is connected through 
to the efflux port 22 of the downstream chamber "d" by 
forming the downstream chamber "d" to the side kept 
away from the engine proper Eb across the reed valve 
body 25 as described. 
The reed valve body 25 is retained in the valve casing 

20 through a heat resisting packing 26, and is consti 
tuted to have a reed 29 to operate a valve port 27 and a 
reed stopper 30 to regulate the reed 29 for opening piled 
up and fixed on one face of a valve seat 28 in which the 
valve port 27 is perforated at the center. It is opened 
when an exhaust pulsation pressure is generated in the 
exhaust port 6 on operation of the internal combustion 
engine E, allowing a secondary air to flow from the 
upstream chamber "u" to the downstream chamber "d" 
only as indicated by arrows in FIG. 2 and FIG. 3. 

In the drawing, 31 denotes a cooling fin formed on 
the circumference of the valve casing. 

Next, the one preferred embodiment of this invention 
which is constituted as above will be described for oper 
ation. 
When the internal combustion engine E is put in 

motion, an exhaust pulsation pressure is generated in the 
exhaust port 6, the pulsation pressure reaches the reed 
valve body 25 by way of the downstream side second 
ary air passage 24 to operate it intermittently, and a part 
of the purified air in the air cleaner 8 flows into the reed 
valve device L by way of the upstream side secondary 
air passage 23 with the air control valve V kept open by 
the operation of the internal combustion engine E. The 
secondary air coming into the reed valve device L 
flows into the downstream chamber "d' from the in 
flow port 21 by way of the upstream chamber 'u' close 
to the engine proper Eb and the valve port 27 of the 
reed valve body 25 and further flows into the exhaust 
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4. 
port 6 therefrom by way of the downstream side sec 
ondary air passage 24. The secondary air introduced 
into the exhaust port 6 is mixed in an exhaust gas to 
oxidize unburned noxious components such as HC and 
CO in the exhaust gas in the exhaust port 6 and the 
exhaust pipe 9. Further the exhaust gas with the second 
ary air mixed therein flows into the muffler 10, acceler 
ates a catalytic converter incorporated therein for reac 
tion to eliminate the unburned noxious components and 
is then discharged into the atmosphere. 

Meantime, when the motor cycle Vh runs according 
to the operation of the internal combustion engine E. a 
part of the running air current strikes on the front of the 
reed waive device L to cool down the reed valve device 
L and then flows rearward. 
As described above, according to this invention, since 

the reed valve device L of the exhaust gas cleaning 
system is installed on the circumference of the engine 
proper Eb of the internal combustion engine E, not only 
a maintainability of the reed valve device L itself is 
improved but also the reed waive device L will not 
prevent a maintenance of the engine proper Eb for 
ignition plug replacement and tappet adjustment. 

Then, the inflow port 21 of the reed valve device L is 
connected to the upstream side secondary air passage 23 
through to the atmosphere and the efflux port 22 of the 
device L is formed on a thick wall zone of the engine 
proper Eb and connected to the downstream s1de sec 
ondary air passage 24 through to the exhaust port 6, the 
valve casing 20 of the reed valve device L is partutioned 
internally into the upstream chamber "u" adjacent to 
the engine proper Eb and through to the inflow port 21 
and the downstream chamber "d' through to the efflux 
port 22 on the side away from the engine proper Eb, 
and the reed valve body 25 allowing a secondary air to 
flow from the upstream chamber 'u' to the down 
stream chamber 'd' on an exhaust pulsation pressure in 
the exhaust port 6 is provided between the upstream 
and downstream chambers "u", "d', therefore a dis 
tance of the downstream side secondary aur passage 24 
ranging from the exhaust port 6 to the reed valve body 
25 can be set comparatively long, an exhaust gas reach 
ing the reed valve body 25 from the exhaust port 6 bv 
way of the downstream side secondary air passage 24 
can be cooled down while it passes the downstream side 
secondary air passage 24, the coofed secondary air from 
the upstream side secondary air passage 23 flows from 
the upstream chamber 'u' between the engine proper 
Eb and the reed valve body 25 to the downstream 
chamber 'd' and keeps meanwhile the heat from being 
transferred from the engine proper Eb to the reed valve 
body 25 to prevent overheating on the reed valve body 
25 and particularly the packing material 26 weak in 
heat, thus securing a correct operation of the reed waive 
body 25 and prolonging the life thereof. 
What is claimed is: 
1. In an exhaust gas cleaning system for internal com 

bustion engines which is provided with a secondary aur 
feed system connected to an exhaust port of an internal 
combustion engine and a reed waive device mounted 
midway of the secondary air feed system and opened on 
an exhaust pulsation pressure arising in the exhaust port 
at the time of internal combustion engine operation to 
feed an exhaust gas cleaning secondary air to the ex 
haust port, the improvement characterized in that the 
secondary air feed system has an upstream side second 
ary air passage through to the atmosphere and a down 
stream side secondary air passage formed on a thick 
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wall zone of the internal combustion engine proper and 
connected through to the exhaust port, the reed valve 
device has a valve casing installed on the circumference 
of the engine proper, an inflow port connected to the 
upstream side secondary air passage, and an efflux port 
connected to the downstream side secondary air pas 
sage, the valve casing is partitioned internally into an 
upstream chamber provided adjacently to the engine 
proper and connected through to the inflow port and a 
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6 
downstream chamber provided on a side away from the 
engine proper across the upstream chamber and con 
nected through to the efflux port, a reed valve body to 
allow a secondary air to flow from the upstream cham 
ber to the downstream chamber on an exhaust pulsation 
pressure in the exhaust port is arranged between both 
the upstream and downstream chambers. 
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